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Pedepar:

1. Incepraist Ha 30O0OYTTSI HAYKOBOTO CTyIIeHs gokropa ¢inocodii 3a cnenianphicTio 121 - [HXKeHepist nporpamHoOro
3abe3nevyeHHs 3 ranysi 3HaHb 12 - Indopmauiiizi TexHosorii. — Haunionanpuuit Texniuynuil YHiBepcuret Ykpainu. Ha
TepuTopii YKpaiHu € 3HauHa Ki/IbKiCTb CIIOPY, K1acu(iKoBaHUX SIK IOTEHLINHO HebeaneyHi 06'extu ([THO), aBapii
Ha SIKMX MOXYTb IIPU3BECTH 10 BUHUKHEHHS TEXHOT€HHUX HAJ3BUYaliHUX CUTYaliil. B ymoBax 36poiiHoi arpecii PO
3abe3nedyeHHs 6e3I1eKH KATTS Ta 300POB’sl HACceJIeHHS, a TAaKOXK €KOJIOTYHOI 6e3l1eKy TepUuTopiil, HabyBae
0Cc06IMBOI aKTya/IbHOCTI. ICHye noTpeda y CTBOPEHHI cucTeM MOHITOpUHTY cTany [THO Ha Bcix piBHSIX: 00'€KTOBOMY,
MiCLI€BOMY, PETiIOHANIbHOMY Ta Jep:kaBHOMY. IcHyI0Ui cucTeMu MOHITOpUHTY cTtany ITHO peanisyioTs

rapaMeTpUYHUN KOHTPOJIb KJIIo4uoBUX napametpis [THO, mo o6Mexxye yac J1s1 BIPOBAIKEHHs TPOTUaBapiltHMX



3axozis. [Ipomuciosi cuctemu MOHITOpUHTY cTany [THO MaroTh Bpa3iuBiCTb [0 €JIEKTPOMArHiTHUX 3aBaj. MeTomo
Iyceprauii € MigBUINeHHs HaZiMHOCTI eKkcIutyaTanii Ta piBHs 6e3nexu [THO y crioci6 ynockoHaneHHs IpoLeciB
300py, 06po6KY Ta Ilepefadi faHux B cucTemMi MOHITOpUHTY cTany [THO Ha ocHOBi po3po6JieHHs CIleliali30BaHoro
IIPUKJIAJHOTO NIPOrPAMHOr0 3a0€3M1€4Y€HHS 3 BUKOPUCTAHHIM TEXHOJIOTi IHTEPHETY peyeil, MeTOMiB 3aBalOCTIMKOrO
KOZAYBaHHS AHUX, MOZEMI0BaHHs rpoueciB Ha [THO, a TakoX MeToniB IPOrHO3yBaHHA 3MiHM cTtany [THO.
3no6yBayeM po3pobieHi HayKOBi [TOJIOKEHHSI, METOJ0JIOTIYHI 3acaZiy Ta MPakTUYHI peKoMeHAallii om0 BU6opy
METO/IiB, aJITOPUTMIB Ta apXiTEKTypy Ha OCHOBI CUCTEMHOTIO Mifxoay. JloOCITHEHHs! METH 31iliICHEHO Yy CIIoci6
PO3B’sI3aHHS KOMIUIEKCY 3a/1a4 iHXXeHepii NporpaMHoOro 3abesnedeHHs. 3alpoONOHOBAHA apXiTEKTypa perioHalbHOI
cucteMu MOHiTOpuHry cTany [THO Ha OCHOBI IHTepHeTYy peden 3 iIHTErPOBAHOIO CUCTEMOIO YIIPABJIiHHS Ta
IIpeJVMKTUBHUMU aHAMITUYHMMU MifiIcucTeMaMu Ha 00’€KTOBOMY, MiCII€EBOMY Ta perioOHa/IbHUX pPiBHAX. Po3pobsieHo
METOJI, 33aCTOCYBaHHSI KOPUTYBaJILHOTO KOJIy 3 MOXKJIMBICTIO BUIIPABJIEHHS 6araTo6iTOBMX IOMUJIOK Nlepeadi JaHUX.
TecTyBaHHA IpOrpaMHOi MOZEJIi KaHally iepefadi JaHuX MigTBEPAUIIO KOPEryBajlbHi MOKIIUBOCTI
3alpONIOHOBAHOTO METO/y BUSIBJIEHHS Ta BUIIPABJIEHHS [TIOMUJIOK. PO3pO6/IEHO allrOPUTMIYHE Ta IPOrpaMHe
3abe3ne4yeHHs 1151 IPOrpaMOBaHUX aBauiB. [JoBeeHO, [0 Ma€ CEHC Y CKJIaZi perioHaJIbHUX CUCTEM MOHITOPUHTY
crany [THO maTu nigcrucremu NpeIUKTUBHOI aHAJIITUKA. PO3p0O6JIEHO aJIrOPUTMIUHE Ta IPOrpaMHe 3a0€311e4YeHHS
17151 3 ICHEHHS KOPOTKOYaCHUX IIPOTrHO3iB 3MiHM cTany [THO. Po3risiHyTO BUKOPUCTAHHS MiICUCTEM
IIPeJVKTUBHOI aHAMITUKK. PO3rIsHyTO MOZesI0BaHHS NpolieciB QinbpTpallii Ha NpuKIaAi 3eMJISTHUX HallipHUX
rigpocnopyn -— [THO, aBapii Ha sSIKUX IPU3BOASTH O MAaCIITAOHUX HACJiKiB. MOZEI0BaHHS 3alIPOIIOHOBAHO
BUKOHYBAaTU BUKOPUCTOBYIOUM MOAU(IKOBAHMI METO, CITOK, IO JO3BOJISIE OTPUMATH SIKICHY KAPTUHY PO3BUTKY
IeCTPYKTUBHUX IIpoleciB. Po3pobieHa MeToAMKa OLIiHKY SIKOCTi apXiTeKTypHy, aIFTOPUTMIYHOTO Ta IIPOIrPAaMHOTO
3a0€e31e4eHHs Ha OCHOBI BUKOPUCTaHHS €KCIIEPTHOTO OlliHIOBaHHS. EKcniepTHe OLiHIOBaHHS MiATBEPNIIO SIKICTh
IPUMHATUX METOJIIB Ta aJITOPUTMIB IpU PO3pOOLi TUIIOBYX pillleHb Ta PEKOMEHALIN. Yiiepiie po3po6ieHo
apxiTEeKTypy 4K SIpPO CUCTEMU MOHITOPUHTY cTaHy [THO, sKka Bifpi3HS€TbCA Bill HASBHUX BUKOPHUCTAHHSIM
TEXHOJIOTi! IHTepHeTy peueil, 3abe3neyeHHsIM 3aBaJJOCTiMKOI epenayi JaHNX, MOKJIMBICTIO IPOrHO3YBaHHS 3MiH
IapaMeTpiB KepeJl HeOe3NeKy, 0 XapaKTePU3YIOTh CTaH 00'€KTA, a TAKOXK MOXJIMBICTIO MOJEJIIOBAaHHS [IPOLECIB,
SIKi IPUBBOASTH O 3MiHM CTaHy 00’€KTY MOHITOPUHTY, 110 LO3BOJISIE MiABULIMTY HAiMHICTh €KCIIyaTalii Ta piBHS
6esmnexu norexuiHo [THO. Ynepiue po3po6sieHo apxiTeKTypy, aIropuTMiuHe Ta IporpamHe 3abe3leyeHHs 1715
IlaBayviB BUXiIHOI iHpopmalii y cKiazi 3aBafoCTiNKOi perioHanbHOI cucTeMu MOHITOpUHTY crany [THO Ha 6asi
TEXHOJIOTil [HTEepHeTy pedeil, 0COOIMBICTD SIKUX IOJIATa€ B TOMY, 10 J1aBadi BUXigHOI iHdopmaii MOXyTb 6yTH
BMKOPHCTaHi Y CUCTEMAaX MOHITOPUHTY 3 TOOANTOBOIO I1epefaydeio JaHuX Y BUIJIsL iHpopMaliiiHuX 6JI0KIB, IO
CKJIaJIal0ThCs 3 iH(popMallifiHMX Ta KOHTPOJIbHUX OiTiB, sKi Ilepes nepenayero NepeMillyioThb. Yiepiie po3po6yeHo
METO]I, BUSIBJIEHHSI Ta BUNIPABJIEHHs 6araTo6iToOBMX IIOMUWJIOK IIpY Nlepeadi indopmalii, a TAKOX aJrOpUTMidHe Ta
IIporpamMHe 3a6esnevyeHHs Ha 6a3i BUKOPUCTAHHS KOMiB XeMMiHra. Y0CKOHAJIEHO TEOPETUYHI 3acaid PO3POO6IE€HHS
IIPOrPaMHOTO 3a6€3M1eYeHHs aHaliTUYHUX IPEAUKTUBHUX MiICUCTEM PEriOHaJIbHUAX CUCTEM MOHITOPUHIY CTaHY
[THO. Ynepie po3pobseHO aIropuTMiyHe Ta IpOrpaMHe 3a6e3MeYeHHs] METOLly PO3paxyHKy ¢inbTpalii Bogy Kpisb
HaIipHi 3eMJIsIHI Tigpocnopyay Ha 6a3i Mogu(pikKoBaHOro MeToAdy CiTok. HaykoBi pe3ysibTaTu AucepTallii BUCBITIIE€Hi
y 7 HayKOBUX IyOJliKalisix 30,00yBaya, cepe IKUX: 3 CTaTTi y HAYyKOBUX BUJIAHHSX, BKJIIIOYEHUX Ha JaTy
oINy0JIiKyBaHHS [10 NepeJliKy HayKoBUX (paxoBUX BUIAHb YKpaiHy; 4 CTATTi y NepiofuyHNX HAYKOBUX BUJIAHHSIX,
npoiHaeKkcoBaHUX y 6a3ax ganux Web of Science Core Collection ta/a6o Scopus, 3 sIkUx 3 cTaTell y BULaHHSIX,
BiZlHECEHUX [I0 IlepIIoro — Tpetboro keaptuiis (Q1—Q3) BignosigHo no knacudikauii SCImago Journal and Country
Rank a6o Journal Citation Reports. Takoxx pe3ysnbratu gucepraliii 6yau anpoboBaHi Ha 3 HAyKOBUX (PaxOBUX
KOH(QEPEeHLIisX.

2. Dissertation for the degree of Doctor of Philosophy in Knowledge - 12 Information Technologies by
specialization - 121 Software Engineering - National Technical University of Ukraine. Ukraine has a significant
number of facilities classified as potentially hazardous objects (PHO), accidents at which can lead to man-made
emergencies. In the context of Russia’s armed aggression, ensuring the safety of life and health of the population,
as well as the environmental safety of the territories is of particular relevance. Systems of monitoring the
condition of PHO at all levels - object, local, regional and state - are urgently needed. Existing systems implement



parametric control of the PHO’s key parameters, which limits the time for implementing emergency measures.
Industrial systems of monitoring the condition of the PHO are vulnerable to electromagnetic interference. The
dissertation's goal is to enhance the reliability of PHO operations and boost safety levels by refining data
collection, processing, and transmission procedures within the monitoring system. This was achieved by creating
custom application software that leverages Internet of Things (IoT) technology, employing noise-resistant data
coding methods, and modelling processes around PHO. Also, it involves methods for predicting changes in the
condition of these objects. The applicant has developed methods, algorithms and architecture for selecting
methods, based on a systematic approach. The goal’s achievement is ensured by solving a set of software
engineering tasks. The architecture of a regional system of monitoring the condition of the PHO based on the IoT
with an integrated control system and predictive analytical subsystems at the object, local and regional levels was
proposed. A method for applying an error-correcting code that can correct multiple data transmission errors was
developed. The testing of the software model of the data transmission channel confirmed the corrective
capabilities of the proposed method of error detection and correction. Algorithms for programmable sensors were
developed. It makes sense to use them in regional information systems to monitor PHO. Algorithms and software
to forecast PHO changes over the short-term were also developed. The use of predictive analytics subsystems was
considered. Modelling of filtration processes was considered on the example of earthen pressure hydraulic
structures — PHO, accidents on which can cause large-scale consequences. The modelling was proposed to be
performed using the proposed modified grid method that allows to obtain a qualitative picture of the possible
development of destructive processes. A methodology for assessing architecture, algorithms and software was
developed. The expert evaluation confirmed the quality of the methods and algorithms used to develop standard
solutions and recommendations. For the first time, an architecture was developed as the core of a system of
monitoring the condition of PHO, which differs from existing ones by using IoT technologies, ensuring noise-
resistant data transmission, the ability to predict changes in the parameters of hazard sources that characterise
the condition of the object, as well as the ability to model processes that lead to changes in the condition of the
object, which makes it possible to increase the reliability of operation and the level of safety of PHO. For the first
time, the architecture, algorithmic and software for output information sensors as part of a noise-resistant
regional system of monitoring the condition of PHO based on IoT technologies were developed, the peculiarity of
which is that the output information sensors can be used in monitoring systems that use byte data transmission in
the form of information blocks consisting of information and control bits, which are mixed before transmission.
For the first time, a method for detecting and correcting multi-bit errors in information transmission, as well as
algorithmic and software based on the use of Hamming codes were developed. The theoretical foundations for the
development of software for analytical predictive subsystems of regional systems of monitoring the condition of
PHO were improved. For the first time, algorithmic and software for the iterative method of calculating water
filtration through pressure earthen hydraulic structures based on a modified grid method was developed. The
scientific results of the dissertation are covered in 7 scientific publications of the applicant, including: 3 articles in
scientific journals included in the list of scientific professional journals of Ukraine as of the date of publication; 4
articles in periodicals indexed in the Web of Science Core Collection and /or Scopus databases, including 3 articles
in journals ranked in the first to third quartiles (Q1-Q3) according to the SCImago Journal and Country Rank or
Journal Citation Reports. The results of the dissertation were also tested at 3 scientific conferences.
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InenTudikarop ORCID ID: 0000-0001-9069-5544
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HanjioHanbHu#t TexHiyHuil yHiBepcuTeT Ykpainu "KuiBchKuit

MOJITEXHIYHM IHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

VIII. 3aKkJIr04Hi BiZoMOCTi



BaacHe IlpizBume Im's I10-6aTbKOBI Kopwara fIpocyias Iroposuy
TOJIOBH pajgu

BnacHe IlpizBume Im's I10-6aTbKOBI Kopwara fipocnas Iroposud
rOJIOBYIOYOrO Ha 3acCimaHHi

BigmosigaabHHUI 3a IIi,I;I‘OTOBKy Coxkonoscbkui Biagucias Bosogumuposud

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




